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3.1 

Chapter 3 

Conservation Strategy (Sections 3.1 and 3.2} 

Introduction 
4 [Note to Reviewers: Section 3.1, this introduction, describes the conservation strategy, provides an 
5 overview of its principal elements, and describe relevant policy, regulatory, and legal points. Chapter 3 
6 also provides much of the project detail that supports Chapter 4, Covered Activities and Associated 
7 Federal Actions.] 

8 This chapter sets out the or Plan) conservation strategy, which 
9 consists of multiple components that are designed collectively to achieve 

10 
11 
12 The chapter describes the 
13 Plan's intended biological outcomes and details the meatts by which these outcomes will be 
14 achieved. The conservation strategy includes the BDCP's biologlcalgoals and objectives and 
15 identifies a set of conservation actions to provide fOr the conservation and management of covered 
16 species and natural communities upon which they depend, and to avoid, minimize, and mitigate for 
17 the potential effects of covered activities on these resources (Chapter 4, Covered Activities and 
18 Associated Federal Actions). The conservation strategy also includes comprehensive programs for 
19 monitoring, research, and adaptive management. The conservation strategy has been developed to 
20 meet the regulatory standards of$~ctions 7 and 10 of the federal Endangered Species Act (ESA), the 
21 State's Natural Community ConservationPlanningAct (NCCPA), and, as appropriate, the California 
22 Endangered Species Act (CESA). 

23 The conservation strategy ~eft~cts a comprehensive suite of measures that will address+-+:J-_the 
24 obligation to offset-take associated with ~he covered and 4additional measures 
25 that will not be the obHgation Of the permittees, but have been included to further the conservation 
26 and recovery of the Delta ecqsys~ems and covered species. Thus, the conservation strategy 
27 representS cl comprehensive SUite Of actions that has been developed tO offset the HH-j3ttet5~Efli.0 
28 all of the BDCP covered as well as other actions intended to improve the ecological 
29 conditions the Plan Area for covered species. 

30 TheGonservatiortstrategy addresses the challenge of restoring key ecosystem functions in the 
31 highly altere{{ envirbnment of the Delta while restoring water supplies and the reliability of delivery 
32 of those supplies. The Delta was once a vast marsh and floodplain intersected by meandering 
33 channels and sloughs that provided habitat for a rich diversity of fish, wildlife, and plants. The Delta 
34 of today is"a system of artificially channeled and dredged waterways constructed into static 
35 geometries designed initially to support farming, and later, urban development. These channels also 
36 serve to convey water supplies across the Delta for export to cities and farms in the San Francisco 
37 Bay Area, San Joaquin Valley, and southern California. Physical disturbances within the Delta, the 
38 introduction of nonnative species that have disrupted the food web, and multiple other 
39 environmental challenges to the ecosystem have contributed to declines in native fish, wildlife, plant 
40 species, and other organisms. In recent years, these factors have contributed to a significant drop in 
41 the population structure of key native species. 
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Conservation Strategy Chapter 3 

The approach embodied in the BDCP and its conservation strategy reflects a significant departure 
from the manner in which at-risk Delta species and natural communities have been managed in the 
past. The BDCP will contribute to the restoration of the health of the Delta's ecological systems by 
addressing ecological functions and processes at a broad landscape scale, as well as by focusing on 
discrete components. Unlike past regulatory approaches that have relied almost exclusively on 
iterative adjustments to the operations of the and the ==.=:c..~=J

including those reflected in recent biological opinions (BiOps) issued by the U.S. Fish 
and Wildlife Service (USFWS) (2008) and the .J><..a.HGJf!..a+-Yt-e;:H=HE-.a+H~HH-95-E»te-l"t&~±H+F~-~-£H'rtHGJA-£ 
tl'l-Y+IA-~;;.t National Marine Fisheries Service (NMFS) (2004, 2009), the BDCP proposes fundamental, 
systemic, long-term physical changes to the Delta, including substantial alteratibfis to water 
conveyance infrastructure and water management regimes, extensive restoration of~abitat 
features, as well as measures specifically designed to offset ecological stl'iessors. These ecosystem
wide changes are intended to enhance ecological productivity (structure anQ. fu11ction) as well as 
advance the conservation of species and the natural communities that dependupon them. 

The BDCP Plan Area includes the statutory Sacramento-San Joaquin Delta, as defined in California 
Water Code Section 12220; Suisun Marsh; and the Yolo Bypass (Section 1:4.1, Geographic Scope of 
the Plan Area). Because the state and federal water infr'(\structure operates as an integrated system, 
effects of the BDCP will extend both upstream and downstt:ep.m oft.he Plan Area, and will implicate 
both water operational parameters and covered fish sj:mcies and theirh:abitats. Therefore, the BDCP 
will take into account these upstream and downstream effects, l5oth positive and negative, to ensure 
that the overall effects of the BDCP are fully analy'Zed and understood (Section 3.6, Adaptive 
Management and Monitoring Program). 

While the initial focus of the BDCP was to address the conservation of Delta fish species that are 
currently at very low population leV"els, su~;;h as delta smelt, longfin smelt, winter-run Chinook 
salmon, spring-run Chinook salmon, and green S"~rgeon, the conservation strategy evolved to 
include measures to address a br<Jad range of species and natural communities. The conservation 
strategy provides for the conservation and management of 60 species, including 11 fish species, 30 
wildlife species, and 10 plarit species (Se.ftion 1.4.3, Covered Species), as well as J4...D_natural 
communities (Section .1A.2, NaturalCommunities). The conservation strategy sets forth actions that 
reduce the effects of e,nvlronmental stressors on these biological resources at various ecological 
scales, includlnglandscal?e-scale actions to address physical and chemical processes and food webs; 
natural cotumunity actions th;H address the ecological functions and processes of specific natural 
co,lllmunities that contribute to the overall ecological health, and species-specific actions that 
address population size and structure as well as the distribution of individual covered species. 

The conservation strategy is built upon and reflects the extensive body of scientific investigation, 
study, anp analysis of the Delta compiled over several decades 
~K'Hlfte:~!d:!ll!~S!Y::illlliLrlUll:f:£!!!!2008). For example, the BDCP draws on the results and findings 
of numerous studies initiated under the California Bay-Delta Authority (CALFED) Bay-Delta Science 
Program (now the Delta Science Program) and Ecosystem Restoration Program-fEIWt, the long
term monitoring programs conducted by the Interagency Ecological Program~, research and 
monitoring conducted by state and federal resource agencies, and research contributions of 
academic investigators. 

The development of the BDCP has also been informed by a number of other recent reports on the 
Delta, including reports of the Governor's Delta Vision Blue Ribbon Task Force (January and October 
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1 2008), reports from the Public Policy Institute of California (Lund et al. 2007, 2008), and reviews by 
2 the National Research Council (National Research Council of National Academies 2011 ). Many 
3 elements of the conservation strategy parallel the recommendations of these other reports and 
4 reflect broad agreement that the Delta is dysfunctional from both an ecological and water supply 
5 reliability perspective and that fundamental change is necessary. 

6 To ensure that the BDCP would be based on the best information available, the 
7 participants engaged in a rigorous process to develop new and updated information and to evaluate 
8 a wide variety of issues and approaches as it formulated a cohesive, comprehensive conservation 
9 strategy. This effort included a 2009 evaluation of BDCP conservation options usihg the modified 

10 version of the CALFED Bay-Delta Ecosystem Restoration Program's Delta Regional'E(:osystem 
11 Restoration Implementation Plan (DRERIP) evaluation process (Essex Partnership 2009). Reflecting 
12 the requirements of the NCCPA planning process, the Steering Committee also sought and·tH-~c~+i!ce-G 
13 used independent scientific advice at several key stages of the planning process, enlisting well-
14 recognized experts in ecological and biological sciences to produce re(:ommer\.dations on a range of 
15 relevant topics, including approaches to conservation planning forboth aquatic and terrestrial 
16 species, establishing an adaptive management and monitoring program, amf devising biological 
17 goals and objectives. These processes are summarized in Chapter 10, Integration of Independent 
18 Science in BDCP Development. The following sections conservation strategy in 
19 more detail. Section 3.1.1, Biological Goals and Of:!jectives, describes the biological goals and 
20 objectives of the Plan. Section Conservation Measures, identifies the specific conservation 
21 measures that will be implemented to achieve those biological goals and objectives. Section 
22 Adaptive Management and Monitoring Program, describes the biological monitoring, research, and 
23 adaptive management program. 

24 3.1.1 Biological Goals,and Otijectives 
25 The BDCP biological goals and objectives re{lect the expected ecological outcomes of the Plan, and 
26 set out the broad principles that were used to help guide the development of the conservation 
27 strategy. Biological goals and objectives are the foundation of the conservation strategy and are 
28 intended to provide tlrefoUowi1;1g functions. 

29 Describethede.sired biological outcomes of the conservation strategy and how those outcomes 
30 will contributeto..the long-term conservation of covered species and their habitats. 

31 Provide;when possible, quantitative targets and timeframes for achieving the desired outcomes. 

32 Serve asyardt~ticks:by which to measure progress in achieving those outcomes across multiple 
33 temporal and spatial scales. 

34 Provide metrics for the monitoring program by which to evaluate the effectiveness of the 
35 conservation measures and, if necessary, provide a basis to adjust the conservation measures to 
36 achieve the desired outcomes. 

37 The biological goals and objectives are organized hierarchically on the basis of the following 
38 ecological scale. 

39 Landscape-scale biological goals and objectives. These goals and objectives focus on the 
40 extent, distribution, and connectivity among natural communities and improvements to the 
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1 overall condition of hydrological, physical, chemical, and biological processes in the Plan Area in 
2 support of achieving natural community and species-specific goal and objectives. 

3 Natural community biological goals and objectives. These goals and objectives focus on 
4 maintaining or enhancing ecological functions and values of specific natural communities. 
5 Achieving natural community goals and objectives will also conserve the habitat of associated 
6 covered species and other native species. 

7 Species sp8cific biological goals and objectives. These goals and objectives address species-
8 specific stressors and habitat needs that are not addressed under the higher-order landscape 
9 and natural community goals and objectives. 

10 These goals and objectives describe the desired future conditions of the Plan Area and setthe 
11 benchmarks for evaluating BDCP performance relative to ecological health. They are infended to be 
12 attainable and directly relevant to the BDCP conservation measures, and define qualities of an 
13 ecologically healthy Delta. The biological goals and objectives reflect the relationship between 

14 environmental change and species response.=~~-=~~~~"""'-~~'-"""~""""~~'"""'~~"-'-'-= 
15 
16 

17 3.1.2 Conservation Measures 

18 The conservation strategy multi-sc~IE~ approach in accordance with the 
19 principles of conservation biology. As mentioned above, biolClgical goals and objectives are 
20 organized hierarchically at a scale that aecounts for natural community~L 
21 and species-specific goals and obje(;tives, to encompass ecological processes, environmental 
22 gradients, biological diversity, and regional aquatic and terrestrial linkages. 

23 The BDCP conservation me'asures Gomprise specific actions that will be implemented to achieve the 
24 biological goals and objectives qf the Plan. The conservation measures into the 
25 same ecological hierarchy as the''Qiologic~l goals and objectives. 

26 Landscape-scale conservation measures. Landscape-scale conservation measures are 
27 designedto improv-e the overall condition of hydrological, physical, chemical, and biological 
28 processes in the Plan Area. These measures include improving the method, timing, and amount 
29 of flow and qualit"fof w~ter into and through the Delta for the benefit of covered species and 
30 coveredfi~tural communities. They also focus on establishing an interconnected system of 
31 conservation lands across the Plan Area. 

32 Naturalcommtinity conservation measures. Natural community conservation measures 
33 include actions to restore natural communities to expand the extent and quality of intertidal, 
34 floodplain, and other ecological functions and processes. 

35 Species-specific conservation measures. Species-specific conservation measures are designed 
36 to reduce the adverse effects of various stressors on one or more covered species. These include 
37 measures addressing toxic contaminants, nonnative predators, illegal harvest, and genetic 
38 threats. 

39 This comprehensive suite of actions is expected to make a substantial contribution to the 
40 conservation of covered species and natural communities and the restoration of ecosystem health in 
41 the Delta, while providing for a reliable water supply for human use. 
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1 The conservation measures were developed in the context of the 50-year time frame for 

2 implementation of the BDCP. =~~~:!J._C'"'-=~~~~~~=~~='-"''-="'-'-'~~~~~~=~ 
3 
4 

5 

6 

3.1.3 

3.1.3.1 

Adaptive Management and Monitoring Program 

Adaptive Management 

7 The adaptive management program described in detail in Section 3.6, Adaptive Mqnagement and 
8 Monitoring Program, is central to the success of the Plan. It includes a combination of system-wide 
9 and conservation measure-specific monitoring and research processes, which will integrate new 

10 data, knowledge, and scientific information to enhance the efficiency and efficacy of the BDCP 
11 conservation measures. The adaptive management program wiltprovide the mechanism by which 
12 conservation measures can be modified or discontinued in response toJ::esultsft;om BDCP 
13 monitoring and research programs and other new scientific information. 

14 Adaptive management is an organizational process thatrequires the description of carefully 
15 designed management actions (e.g., conservation measures), assessment of the effects of those 
16 actions ( e.g.L monitoring and research), and subsequent adjustment (e.g.L resource management 
17 decisions). The concept of adaptive management has gained ~drldwide interest and support as an 
18 approach to sustainable ecosystem management. Lindenmayer and Burgman (2005) suggest that an 
19 adaptive management program should include these key elements. 

2 0 Explicit definition of management goals .. 

21 Development of plausible strategies to achieve those goals. 

22 Implementation of str~tegies in a coq1parative experimental framework to spread risks of 
23 management failure and .improve under~tanding of system responses to management. 

24 Monitoring to evaluate the relative merits and limitations of management strategies. 

25 Iterative modific;afion ofmanag~ment strategies to improve outcomes. 

26 Within the context of the .BDCP; a number of key factors will influence a resource management 
27 decision: These factors are associated with both the expected certainty associated with the outcome 
28 and the scientific and/ot policy drivers associated with taking a resource management action. 

29 If monitoring data or other scientific information suggests that progress toward the biological goals 
30 and objectivesis not being made, decisions will be made regarding whether and how to refine the 
31 monitoring program, conservation measures, conceptual models (including hypotheses on which 
32 the models are based), biological objectives, or a combination of these outcomes. 

33 3.1.3.2 Monitoring 

34 The BDCP monitoring program, described in Section 3.6, Adaptive Management and Monitoring 
35 Program, is designed to answer the following questions+L 

36 Are actions being implemented on the proposed schedule? 
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1 Is habitat for covered species changing as expected ( e.g.L primary and secondary productivity is 
2 increasing, connectivity is increasing, and water quality is improving)? 

3 Are covered species responding to habitat changes as expected (e.g." growth is increasing, 
4 abundance is increasing, populations are expanding)? 

5 Monitoring of indices and metrics appropriate to these questions provides the first level of adaptive 
6 management, and can also provide relatively rapid feedback on BDCP implementation. In general, 
7 monitoring will include two components;.L 

8 Compliance monitoring: Compiles information on how well the Authorize:d,Entities are 
9 meeting statutory requirements of the BDCP. 

10 Effectiveness monitoring: Compiles information on how well the conservation mea&ures meet 
11 intended objectives. 

12 3.1.3.3 Uncertainty and Directed Research 

13 The ecological systems associated with the BDCP Plan Areaare.inhereptly complex and often subject 
14 to high levels of uncertainty. Complexity arises from the pumefous biological, physical, chemical, 
15 and social interactions within these ecosystems. Uncertainty ov:erthe life .of the BDCP comes from 
16 several sources, including the following. 

17 Natural variability in environmental conditions caused by local, regional, and global factors. 

18 Change in environmental conditions (e.g." climate changef 

19 Limitations in scientific knowledge reg<:!:rding key fac"tQrs and pathways. 

20 Foreseeable and unforeseen al1d rare.event;s (e.g., earthquakes). 

21 The adaptive managementapproaGh addr:esses uncertainty through a structured process that 
22 provides for the improvemJht of r~levantknowledge, while seeking to minimize risks associated 
23 with implementingproposed activities.l)etailed discussions of the uncertainty and research 
24 components to the..BDCP adaptive management approach are provided in Section 3.6, Adaptive 
25 Management and Monitoring PrQgram. 

26 3.2 
27 

Methods and Approaches Used to Develop the 
Conservation Strategy 

28 This sectio:n describes the methods and the approaches used to develop the BDCP conservation 
29 strategy. Section 3.2.1, Framework for the Conservation Strategy, describes the regulatory and 
30 temporal t:ontexts for the conservation strategy. It also describes the role of the adaptive 
31 management and monitoring program in reinforcing the effectiveness of the conservation strategy 
32 over time. The conservation strategy addresses both aquatic resources, encompassing the aquatic 
33 ecosystem and the covered fish species, and terrestrial resources, encompassing nontidal natural 
34 communities and covered wildlife and plant species. This approach to developing the aquatic 
35 resources component of the conservation strategy is described in Section 3.2.3, ¥R-fl:Goff'Ht'!5-

36 the Aquatic Resources Component of the Conservation Strategy. 
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1 The terrestrial resources conservation strategy was guided by an established process used in other 
2 habitat conservation plans (HCPs)jnatural community conservation plans (NCCPs) and ~-'+!i-l+rt-HH-
3 recovery plans that address same species and communities. 
4 This approach to the development of the terrestrial resources component is described in Section 
5 3.2.4, Developing the Terrestrial Resources Component of the Conservation Strategy. 

6 While these approaches are described separately, the two are interrelated and together are reflected 
7 in the overall BDCP conservation strategy. Background on the planning process for the major 
8 elements of the conservation strategy is provided in Appendix 3.A, Background on .the Process of 
9 Developing the BDCP Conservation Measures. 

10 

11 
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

36 
37 
38 

39 
40 

41 
42 

3.2.1 Framework for the Conservation Strategy 

The conservation strategy is designed to meet the regulatory requirements ofthe ESA and the 

N CCPA, while achieving the .:.:....:..;"""'-"=-'~"'""--"'="'-'-""'-~=~="'-"=-..:~=======--==.:.. 

with the requirements of the ESA and NCCPA, the conservation strategy-provides for the 
conservation and management of covered species through the creation, protection, restoration, and 
enhancement of ecosystem processes, natural commu11i~ies, atld species habitat. 

Biological goals and objectives were first developed at the hmdscape scale to account for ecological 
processes that could be addressed by BDCP. Next, goals and b'pjectives were developed at the 
natural community level to address distrete habitat functions at a more manageable scale, such as 
tidal restoration, non tidal emergent wetland, and valley [foothill 
Finally, goals and objectives were d~veloped at the species level to provide specific metrics for the 
conservation andjor recovery of the aovered"Species. For fish, the species-specific goals and 
objectives were linked to b~oader globah~oals developed by the resource agencies that are intended 
to achieve recovery of species. While BDCP~pecies-specific goals and objectives will contribute 
toward achieving the broader glqcbal goals and objectives, they will not in and of themselves achieve 
the global goals and OQ}ectives.,Finally, conservation measures have been drafted, which are the 
measures that will be implemented as part of BDCP to achieve the landscape, natural community 
and species goafs"·and otlJectives.ln developing the conservation strategy, each covered species was 
evaluated to determine \-\lrrether achieving the landscape-scale or natural community goals and 
objectives w~uld completely meet the needs of the species. If not, species-specific goals and 
objectives wered~vel~ped to ensure BDCP contributed to the conservation and/or recovery of each 
covered species. Conservation measures were developed to meet landscape-scale, natural 
comrriunity, and species-specific goals and objectives. The conservation strategy includes several 
types of conservation measures, described below. 

Measures that provide for the development and operation of new water conveyance 
infrastructure and the establishment of operational parameters associated with both existing 
and new facilities. 

Habitat protection measures that-_protect existing functioning natural communities that are not 
currently protected. 

Habitat restoration/creation measures that restore specific natural communities in areas that 
do not currently support those communities. 
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1 Habitat enhancement measures that improve existing habitat functions within existing natural 
2 communities. 

3 Habitat management measures that provide for ongoing management of natural communities 
4 and habitat to maximize the functional values of BDCP conservation areas over the long term. 

5 Measures to address other stressors that reduce the adverse effects te-on covered fish species 
6 that result from specific stressors such as predation, toxic constituents in waterL or sediment, 
7 and illegal harvest. 

8 Avoidance and minimization measures that ensure that adverse effects of covered activities on 
9 covered species are avoided or minimized to the maximum extent practicable. 

10 All conservation measures have been developed at a sufficient level of detail and specificity to 
11 ensure their implementation. Because the BDCP is broad in scope and has an extended tim"eframe 
12 for implementation, many of the measures have the flexibility nee~~(i to accommodate changes in 
13 conditions and methods over time. For example, natural communiJ¥-~scale actions provide 
14 management guidelines and principles that provide land marJ.agers the freedom to implement 
15 techniques best suited to site conditions. Preserving this flexibility is ~n important part of the 
16 conservation strategy and is articulated in Section 3.6, Adaptive Management and Monitoring 
17 Program. 

18 Implementation of habitat protection, enhancement, and restoration conservation measures will 
19 require preparation of site-specific implementation documents. These implementation documents, 
20 as well as any additional environmental documentation, will.be prepared in accordance with the 
21 schedule for the implementation of consery.ation measures(Chapter 6, Plan Implementation). 

22 

23 

3.2.1.1 The Importance of .Adaptive Management, Monitoring, and 
Research 

24 Adaptive management, monlt~ting, ahdresearch will play an important role in BDCP 
25 implementation because of the inherently dynamic nature of the Delta ecosystems, the expected 
26 changes in these dynamics over time (e.g., effects of climate change on sea level and watershed 
27 hydrology)! a,nd uncer~aintle~ related"to the likely response of certain covered species to certain 
28 
29 

30 The Delta is likely to change over the course of plan implementation in response to climate change, 
31 seismic events, clla11g~s in land use, and other factors. Adaptive management, monitoring, and 
32 research provide the means to incorporate new information and insight regarding observed or 
33 projected changes into plan implementation. As better understanding of the Delta 
34 conservation measures might be refined accordingly, in order to enhance 
35 their effectiveness. Refer to Section 3.6, Adaptive Management and Monitoring Program, for details. 

36 3.2.1.2 The Timing and Interrelatedness of Conservation Measures 

37 The conservation strategy is divided into near-term and long-term implementation stages. The near-
38 term implementation lasts until the north Delta diversion and tunneljpipeline conveyance facilities 
39 are constructed and operational, anticipated to occur within a 15-year period. Long-term 
40 implementation lasts 35 years, through the remainder of the 50-year BDCP permit term. This 
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1 division of the implementation period was used because dual conveyance from north and south 
2 Delta intakes will bring significant flexibility and ecological changes to the system. As a result, many 
3 of the conservation measures are interrelated with operations of the new conveyance. 

4 Near-term implementation of conservation measures will provide a rapid response to currently 
5 degraded or absent ecological functions, while building the foundation to improve long-term 
6 ecological functions. The near-term measures include early habitat creation or restoration actions, 
7 implementation of conservation measures that address other stressors on covered fish species, and 
8 acquisition of terrestrial and wetland habitat to provide conservation for covered wildlife and plant 
9 species. 

10 Completion and operation of the north Delta intakes and conveyance facilitY will facilitate 
11 implementation of conservation measures restoring tidal and floodplain habitat in the east and 
12 south Delta associated with the Mokelumne, Cosumnes, Middle, Old, andS'an Jo~rfuin Rivers. 
13 Changes in water operations in any one part of the Delta affect flovv\n other parts of the Delta, and 
14 these relationships must be addressed. For example, diversions in then0rth Delia reduce the need 
15 to export at the south Delta diversions, thereby reducing reverse flows in Olda.nd Middle 
16 The coordinated operations of new and existing water facilities in a flexible and 

17 adaptablemanner~~~~l~2li~~rrY~~~~~~~llU~~~~ll!~~~~~~~~ 
18 
19 
20 

21 Restoring large portions of the Delta to tidal habitat will affecf'hydrodynamics and water quality by 
22 enlarging the tidal prism (the volume of water in an estuary as calculated by the volume between 
23 mean high tide and mean low tide)cindreducihg the tidal range. For example, restoration of tidal 
24 habitats in the Cache Slough area is projected to result in reduced tidal range and greater 
25 unidirectional flows in Sutter and Steamb0at Sloughs, speeding the passage of juvenile salmonids 
2 6 migrating through these sloughs and thereby reducing their exposure to predation. The reduction in 
2 7 pesticide and herbicide loads that will result from restoring habitat on agricultural lands is expected to 
28 interact synergistically with improvements in organic and nutrient input from restored tidal marsh 
29 and floodplains to ben.efitthe aquatic f0od web. These examples show how substantial benefits of the 
30 conservationstii'ltegy derive frot;p. understanding interconnections amongst conservation measures 
31 across program elements, across the wide geography of the Delta, and across time. In short, the 
3 2 conservation strategy isjntended to be more than the sum of its parts. 

33 Although the conservation measures have been developed to benefit the covered species, the 
34 measures will not necessarily benefit the species equally, and in some cases may have adverse effects. 
35 For example, providing flows for the migration of one species may have unintended direct or indirect 
36 consequences on another species due to changes in rearing habitat characteristics for that species. 
37 Such interrelated adverse effects will be assessed in the adaptive management process, and 
38 modifications made to the conservation measures, as required. 

39 The Implementation Office will time and sequence the acquisition conservation 
40 lands to protect and restore habitats, ensuring that conservation actions occur in a manner that is 
41 roughly proportional to and commensurate with the covered activities~ 
42 Chapter 6, Plan 

43 
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3.2.1.3 Functional Relationship of Conservation Strategy Components 

2 The process of developing the BDCP conservation strategy was complicated by the challenges 
3 associated with ecological requirements that vary among the covered species, the physical 
4 complexity of the Delta, and uncertainties about process and function in these ecosystems. As part of 
5 the linkages between key plan 
6 elements were identified in order to help organize and address the elements of this complex system. 
7 Biological goals and objectives for the covered fish species were also identified during this process. 

8 BDCP goals and objectives were also informed by global goals and objectives (as provided by the 
9 resource agencies), but were framed to reflect what is achievable within the context of BDCP. This 

10 approach explicitly focused on select stressors that the BDCP would address, and outlined the 
11 scientific understanding behind why the conservation strategy (and ass()ciated conservation 
12 measures) were expected to achieve the goals and objectives. Understandin~ these key linkages 
13 helped to facilitate the evaluation of the Plan components and their likely effectiveness as they are 
14 implemented over time. As a result, the conservation strategy uses a comprehensive approach that 
15 accounts for the relationships between what the BDCP istrytng to actompfishand'how it intends to 
16 achieve its objectives (Figure 3.2-1) and the subsequent d.escrip~ion ofthe various elements. While 
17 the goals and objectives of the BDCP are compatible witht~ese broader global goals and objectives, 
18 and support the achievement of their desired outc()ttl.E:S, soihe of the outcomes are beyond the scope 
19 ofthe BDCP. 

20 The narrative below describes the various elementS outlinedin Figure 3.2-1. The numbers in the 
21 narrative correlate to the numbers in Figure 3.2-1. 

22 
23 
24 
25 
26 
27 
28 

developed for the 
conservation and recovery of each orthe. c.ov.ered species. The global goals and objectives 
were developed indej:)_endent ~f the BDCP and are intended to guide recovery efforts for the 
covered species. BDCPwill contribute to recovery,;...thus,. there is a clear link to the needs of 
those species. This is best defined by existing recovery plans for each species. If a recovery plan 
is not available, the responsibleagencies provided guidance on appropriate goals and objectives 
for the species as awhole. 

29 2. The contribution to .. recovery made by the BDCP is not predefined. Expert opinion and 
30 conceptual models of the cov~red species were used to identify limiting factorsjstressors for the 
31 species;, the BDCPfurther selected those limiting factorsjstressors that could be addressed by 
32 the Plan andthat occur within the Plan Area. From this subset of limiting factors, the BDCP 
33 identified more .specific goals and objectives that are within its scope and that are scaled by the 
34 level of effort envisioned for the Plan. 

35 
36 
37 
38 
39 

40 3. Conservation measures developed to achieve the BDCP goals and objectives, 
41 based on simple models (e.g., conceptual, statistical) to assess potential outcomes. Conservation 
42 also intended to contribute toward achieving the global goals and 
43 objectives. 
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1 4. Once the conservation measures were identified, they were developed in greater detail and 
2 more specific expected outcomes identified. models 
3 usedto~~~~~~~~~~~~~~~**~~~~Ytt~ll~~~~ 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

==""-'~~2.'--'=~~~~~~~would achieve BDCP goals and objectives (as well as 
-1-Gi*l±f'v~BHmt±a±-FH~I-H'I~BH'I'tfHB-e-s-t. Where are weak or 
thereisGH~~*'~€H~~~~~~artHH~~~gaHH~~nurrL~~~~~~~ 

testable hypotheses were developed to link the action to the 
projects were identified to test the hypotheses, monitor trendsL 

and to fill data gaps and uncertainties in our understand of the covered species and their 

14 5. Monitoring informs all of these steps. System-level monitoringinforms whether BDCP goals and 
15 objectives_are being achieved based on trends. Compliance monitoringensures that 
16 
17 
18 
19 
20 
21 

conservation measures are being implemented as intended. Perfor.m.ance monitoring is used to 
tell whether a conservation measure is achieving the expected outcomes, and mechanistic 
monitoring provides diagnostic information on why the expected outcomes are or are not being 
achieved and will contribute toward increasing our t.tnd~rstandirtg.o:f the complexity of the Delta 
ecosystem and species response to conse~ation measures. These types of monitoring are 
described in Section 3.6,Adaptive Management and Monitoring Program. 

22 6. Once conservation measures have lfeen implemented and. monitoring data are available, 
23 adaptive management will inform appropriate charrg~s, either to BDCP goals and objectives or 
24 
25 
26 
27 

28 

29 

3.2.2 

to conservation measures, to achieve the intended outcomes of the BDCP. Adaptive management 
will be used to+-aj-_assess perforrtranceL~inform adjustments to implemented projects and 
future actionsr-&h incorporate information as part of the knowledge oase·i*lti+·.J:t!lli_H::f 
-IH'I~El-!!Jlill:ill:-HH..e-rmi'!~-liHfi-F~OWiH~'H'-lf'I:H-I±R:H±!.;.e....J~ the planning process (D ahm et al. 2 0 10). 

Identifying Conservation Zones and Restoration 
Qpportunity Areas 

30 To facilitate development of habitat protection and restoration elements of the conservation 
31 strategy, the Plan Area was subdivided into 11 conservation zones within which conservation 
32 tatge'tsfor natural comm.unities and covered species' habitats were established (Figure 3.2-2). 

33 Conservation zones were delineated primarily on the basis oflandscape characteristics and logical 
34 geographic or landform divisions to create a structured approach to how and where conservation 
35 actions w.tll be carried out within the Plan Area. Conservation zones were used as a planning tool to 
36 ensure that targets identified for natural communities and covered species habitat will be spatially 
37 distributed to achieve biological goals and objectives. 

38 Conservation zones were established using the follow criteria. 

39 Distribution of covered species within and adjacent to the Plan Area. 

40 Distribution of natural communities supporting covered species habitats. 
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1 Differences in the function of covered species habitats supported by natural communities in 
2 different portions of the Plan Area (e.g., high, medium, and low function as habitat for covered 
3 species). 

4 Landscape features (e.g., watercourses). 

5 Locations of barriers to covered species movement among habitats. 

6 Connectivity with existing habitat areas adjacent to the Plan Area. 

7 A different set of planning units, Restoration Opportunity Areas (ROAs), established to 
8 assist in the development of the conservation strategy. ROAs are different from, but overlap with, 
9 the conservation zones, as illustrated in Figure 3.2-2. ROAs encompass those locatio~s considered to 

10 be the most appropriate for the restoration of tidal habitats within the {!Ian Area and within which 
? 

11 restoration goals for tidal and associated upland natural communities will be achieved (see-:-CM4 

12 Tidal Natural Communities 
13 

14 The extent of each natural community and of the covered species habitat in eMh of the 11 

15 conservation zones is presented in Appendix 3.D, Natural Community aiul Covered Species Habitat 
16 Existing Condition. The existing distribution of natural communities within each of the conservation 
17 zones is presented in Figure 3.2-3 through Figure 3.2•12. " 

18 

19 

3.2.3 JlF.i~~~~EI-&I~~~~~~ the Aquatic Resources 
Component of the Conservation Strategy 

20 The aquatic component of the con:serv:!ltion strategy is designed to support restoration of ecological 
21 productivity of the Delta and adjacentan~asin order to contribute to the conservation of covered 
22 fish species and the natural communities upon which covered fish species depend, 
23 
24 
25 
26 
27 

28 
29 
30 
31 
32 
33 
34 
35 

36 
37 
38 
39 
40 
41 

Changes in the estuarine ecosystem may be irreversible. Human land use has become a 
major driver of the Bay-Delta ecosystem. Human activities have fundamentally altered the 
physical, biological, and chemical structure of the Delta and introduced numerous new species 
that nawcompete with and prey on native species (Baxter et al. 2010). These changes have 
pr<>duced a Delta ecosystem that is different from the historic ecosystem and will remain so 
evenas anthropogenic stressors are modified as a result of the BDCP. BDCP actions take place in 
the cohtext of natural and cultural elements that differ markedly from predevelopment 
conditions. 

Future states of the Delta ecosystem depend on both foreseeable changes (e.g., climate 
change and associated sea level rise) and unforeseen or rare events (e.g., the 
consequences of new species invasions). The Delta ecosystem is and will continue to be 
highly variable and will change in both predictable and unpredictable ways. Recovery of covered 
species in the Delta will require active and adaptive management that reflects new information, 
different circumstances, and environmental change. 
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The Delta is part of a larger river-estuarine system that is affected by both rivers and 
tides. The Delta is also influenced by long-distance connections, extending from the 
headwaters ofthe Sacramento and San Joaquin Rivers into the Pacific Ocean. The effects of 
BDCP actions will reflect the environmental context in which they occur, which includes the 
Central Valley, San Francisco Bay, and Pacific Ocean. 

The Delta is characterized by substantial spatial and temporal variability, including 
disturbances and extreme events that are fundamental characteristics of ecosystem 
dynamics. Conditions in the Delta are inherently variable and future conditions are uncertain. 
Scientific knowledge is limited. Future social and economic factors affecting liuman land use are 
uncertain and likely to vary. In short, uncertainty is an inherent feature ofth~DeJta that must be 
accommodated in an effective management structure. 

Species that use the Delta have evolved life-history strategies in response to variable 
environmental processes. A number of covered species have limited ability to adapt to 
rapid changes caused by human activities. While estuarine species are acfapted to highly 
variable conditions, the fundamental changes to the Delta ecosystem asa result of human 
activities may be beyond the adaptive potential of native species. 

Achieving desired ecosystem outcomes will require more than manipulation of a single 
ecological stressor. The physical and biological cpmplextties oft:h:e Delta ecosystem argue 
against simplistic single-factor solutions. Restoration Of ecosystem health will require more 
holistic approaches (Baxter et al. 2010). 

Habitat should be defined from the perspective of a given species. Habitat is a species
based concept reflecting the physiologi<;al and life-history requirements of species. Habitat is 
not synonymous with vegetation type, land (water) cover type, or land (water) use type. To 
succeed, species require sufficient diversity, quantity, and quality of habitat to complete their 
life histories (Williams 2006), 

Changes in water quality have important direct and indirect effects throughout the 
estuarine ecosystem. Water>quality !n the Delta is affected by a variety of discharges from 
agricultural, industrial, and urban sources that have been linked to ecological changes 
(e.g., Thompson e'a!. 20()0; Glibert 2010). The Delta environment is characterized by distinct 
salinity graa.tents that vary with managed and natural outflow and tides. Water in the Delta is 
typidtlly turbid, although dams, submerged aquatic vegetation, and other factors have reduced 
turbidity. Some or all of these conditions may adversely affect performance of native species. 

Land use is a key determinant of the spatial distribution and temporal dynamics of flow 
and contaminants, which, in turn, can affect habitat quality. The BDCP is a 
natural-cultural system with a mix of natural and human-caused features and constraints. 
Human actions, including the covered activities, may control and alter conditions and could 
affect species performance. 

Changes in one part of the Delta may have far-reaching effects in space and time. The Delta 
is a system of interconnected biological and physical processes operating across multiple scales. 
BDCP covered activities and conservation measures are part of an integrated plan. Actions 
should not be considered in isolation but rather in the context of the Delta ecosystem. 

Prevention of undesirable ecological responses is more effective than attempting to 
reverse undesirable responses after they have occurred. The BDCP would significantly alter 
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conditions resulting from the past, for example breaching of dikes to expand wetland habitats. 
However, the sum of action in the BDCP will create a healthier Delta ecosystem that is better 
able to accommodate future changes in climate and other factors. 

Adaptive management is a key component of the BDCP. Many of these principles point to the 
highly variable and unpredictable nature of natural systems and the Delta in particular. Fixed 
management programs may fail as the system shifts and new stressors emerge. Effective 
management must be adaptive, accepting uncertainty as an inherent condition. An adaptive 
approach would require explicit management and scientific designs to implement actions. 

Conservation measures to benefit one species may have negative effects on other species. 
Species are connected through the food web and through use of commtm resources. Efforts to 
enhance one species or a collection of species may have consequencesfor other sped~s. 

Modifying the water conveyance infrastructure to allow for both nor:thand s6u~~ Delta diversions is 
essential to creating new opportunities to restore the ecological health ofth~ Deltaand to achieve 
improvements in water supply reliability. The BDCP allo:ws qual operation of the north and south 
Delta intakes, which provides the operational flexibility to achieve the following improvements. 

Improve passage of fish within and through the Delta by improvln.;g hydrodynamic and water 
quality conditions that can create barriers to movement,_ 

Allow for restoration of tidal habitats in thee~?: and south Delta by reducing the risk for 
entrainment of food produced in restored habitat and life stages of covered fish species using 
this habitat,_ 

Reduce the risk of entrainment ofc()vered fish species by conveying water from either the north 
or south Delta, depending on the seasonal distribution of their sensitive life stages,_ 

The conservation strategy fQr aquatic resources identifies conservation measures that can 
effectively reverse or reduce the advertse effects of environmental stressors associated with the 
current water oper!ltion regi;rnes on the aquatic ecosystem, covered fish species, and other native 
aquatic organisms. l.n addition. to the water facilities and operations, the conservation strategy 
provides fOI".habitat restoratlop. ;;lCtions to improve rearing, spawning, and migration habitat 
conditions for the 9::weretl fish species and to improve aquatic food-web processes and actions to 
address specific stressors on the covered fish species; such stressors include impediments to fish 
passage, sources of unnatural mortality, and the adverse effects on the genetic integrity of covered 
fish .sp~cies. 

To improve h~bitat and food-web conditions for the covered fish species, the BDCP will restore 
-~-e~:~-¥!2:lli:~~!L!L!L acres of natural communities, including tidal habitats, seasonally inundated 
floodplains, and adjacent transition uplands; 20 miles of channel margin habitat; and enhancement 
of seasonally inundated floodplain habitats of the Yolo Bypass through operation of a modified 
Fremont Weir. These restored natural communities will substantially increase the extent and quality 
of physical habitat available for covered fish species. 

ROAs described in Section 3.2.2, IdentifYing Conservation Zones and Restoration 
Opportunity Areas (Figure 3.2-2), were selected specifically to encompass areas most suitable for the 
restoration of tidal habitats and the most beneficial locations for covered fish species that use main 
channels, distributaries, and sloughs of the Sacramento, San Joaquin, and Mokelumne Rivers and the 
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1 channels and sloughs of Suisun Marsh. Prior to completion of the new conveyance facility, tidal 
2 actions will focus on the Cache Slough and Suisun Marsh 
3 ROAs, which are less affected by current through- Delta conveyance operations. Expansion of tidal 
4 habitat in these ROAs will benefit delta smelt and longfin smelt. The expansion of tidal area will 
5 affect flows in the Sacramento River and its distributaries to the benefit of Sacramento River 
6 salmonids. Constructing the new north Delta diversions and isolated tunnel/pipeline facility will 
7 open up significant additional tidal habitat restoration opportunities that do not currently exist. 
8 Accordingly, the long-term phase of the physical habitat restoration program will e~phasize 
9 restoration of tidal and floodplain habitats in the northeast and south Delta to benefit San Joaquin, 

10 Mokelumne, and Cosumnes as well as sturgeon, splittail, and lamprey. As 
11 described in Section 3.2.4, Developing the Terrestrial Resources Component of the Conservation 
12 Strategy, these restoration actions will also benefit covered wildlife and plant species that use tidal 
13 marsh and riparian habitats. 

14 The aquatic strategy also includes conservation measures to reduce the direct and indirect adverse 
15 effects of other stressors on the ecological functions of the Delta ana the covered fish species. These 
16 conservation measures offer opportunities to reduce adverse covered species, 
17 and otherwise improve the health and productivity of the covered species. These other stressors 
18 include, but are not limited to, poor water quality (e.g., lo\..V dissolved oxygen and contaminants), 
19 predation and competition by nonnative species, illegalharvest activities, and the genetic effects of 
20 hatchery-raised fish. Implementation of conservation measures'ad{iressing these other stressors is 
21 expected to reduce adverse effects on covered species health and productivity. 

22 3.2.3.1 Water Facilities and Operations 

23 The BDCP conservation strategy includes c~nservation measures that provide for the development 
24 and operation of new water conveyance infrastr:Uc;:ture and the establishment of operational 
25 parameters associated withboth existingand new facilities. Central to the conservation strategy is 
26 the development and openition of new north Delta intake facilities that will be located along the 
27 Sacramento River and water tO the south Delta through an isolated tunnel/pipeline. The 
28 combination ofmovingwaterthrol.:tgh a new isolated tunnel/pipeline facility in conjunction with the 
29 existing southDelta faeilities(referred to as dual operations) is expected to provide flexibility 
30 sufficient tO'substantially improve conditions for covered fish species as well as restore the water 
31 supply. Th;~ operation of these dual facilities as set out in the BDCP is expected to benefit different 
32 species at different times, under a variety of conditions. Dual operation of new and existing 
33 divefsiol) facilities is expected to reduce levels of entrainment of native fish at the south Delta 
34 facilities, particularly delta and longfin smelt. 
35 e~pected overall benefits, the operation of a new facility could have some indirect, 
36 inadvertent, or unforeseen adverse effects on some of the covered fish species or life stages. 
37 However; it. is assumed that such adverse effects would be assessed through the adaptive 
38 management process, in changes to the conservation measures to minimize 
39 these effects. To minimize the potential for entrainment of fish at the new diversion facilities on the 
40 Sacramento River, state-of-the-art positive-barrier fish screens will be constructed at each of the 
41 new intakes and flexible operational methods related to the timing and rate of diversion will be 
42 coordinated among the intake facilities. The positive barrier fish screens will be designed and 
43 operated in accordance with design criteria (e.g., screen mesh size, approach velocity) currently 
44 used by the California Department of Fish and Game (DFG), Wi3:Heefl-tt±-Mh':!-FH't€'-¥+!i-l'H~~>ref'¥*0'e 
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1 fNMFS},-,_and USFWS. These operational measures have been devised to ensure that potential risks 
2 to migrating juvenile salmonids and other species (e.g., delta smelt) from the operation of the new 
3 north diversion facility will be avoided or otherwise minimized. 

4 The water operations conservation measures establish criteria for water diversion rates and bypass 
5 flows in the Sacramento River at the diversions that reflect seasonal movement patterns of covered 
6 fish species, including specific responses during periods in which fish species are present in the 
7 vicinity of the diversions. These criteria have been developed to better reflect seasonal synchrony 
8 with hydrologic conditions within the river and upstream watersheds. Bypass criteha set out in 
9 CM-1 Water Facilities and Operation reflect the variation in the seasonal periods of hydrology. The 

10 criteria include pulse flow operations, minimum river flow requirements, and flow requirements 
11 based on a percentage of the river flow that would pass by the diversions/(bypass flow(). Extensive 
12 hydrologic simulation modeling has been used to evaluate and developrherange of water diversion 
13 criteria included in the conservation strategy. 

14 Proposed water operations conservation measures include actions.tofmprove flows through the 
15 Yolo Bypass floodplain, ensure sufficient water for fish transport in the SacramentoRiver 
16 downstream of the north Delta intakes, deter fish from being crrawn into the central Delta through 
17 the Delta Cross Channel via nonphysical fish barriers, provide quality h3'bitat for delta smelt and 
18 longfin smelt in the Delta and Suisun Bay, and minitl"l~~e entr'ainmentoffish at the south Delta 
19 SWP /CVP diversions. The flexibility associated with the operation of dual facilities in the north and 
20 south Delta will allow for physical habitat restoration in the western, eastern, and southern Delta. 
21 Some of the enhanced production of carbon, zoopla~kton, and phytoplankton generated from these 
22 restored habitats is expected to pass thf"QUgh the intertor Delta, while some should also be 
23 consumed by fish within and adjacent to the"marshes. ~~~~~~""-""="--"-'~'-=~~~~~"'" 
24 
25 
26 
27 
28 
29 

30 The conservatiop. meas:(lres crls0 include modification of Fremont Weir (lowering a portion of the 
31 weir and iJistallingan opetable gate facility) and changes to its operation to improve the inundation 
32 regime in rhe Yolo Bypass. Research suggests that covered fish species, particularly splittail and 
33 Chim,>ok salmon, would benefit significantly from optimizing the frequency, duration, and timing of 
34 seasonalinundation 0Jthe Yolo Bypass floodplain habitat (Sommer et al. 1997, 2001a, 2001b, 
35 2004a, 2004b~.ln addition, conservation measures are also designed to increase levels of 
36 phytoplapkton, zooplankton, and other organic material transported from the Yolo Bypass 
37 floodplain to Cache Slough, the lower Sacramento River, the western Delta, and Suisun Bay, which 
38 will increase the food supply for delta smelt and longfin smelt in those areas. 

39 Operational criteria presented in CM1 Water Facilities and seasonal limits 
40 on flows. To reduce the risk that south Delta SWP and CVP 
41 exports cause direct losses or salvage of covered fish species, or increases in the export of nutrients 
42 and food resources produced in restored southern and eastern Delta marshes, CM1 Water Facilities 
43 and for seasonally adjusted year-round limits on=~=~== 
44 
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1 The western Delta and Suisun Bay system functions as an estuarine mixing zone for freshwater 
2 passing downstream from the tributary rivers and saltwater intrusion from coastal waters through 
3 San Francisco Bay. Suisun Bay and the western Delta serve as the low salinity mixing area that has 
4 been found to be important rearing and foraging habitat for the covered fish species. This estuarine 
5 habitat is also important to production of phytoplankton, zooplankton, and many other aquatic 
6 organisms that are prey of covered fish species. The dynamics of the estuarine zone are determined 
7 largely by tides and the balance between Delta inflow and Delta outflow. Habitat conditions and 
8 salinity gradients in the Suisun Bay and western Delta are most important to cover~d fish species 
9 during the winter and spring months. Consequently, CM 1 Water Facilities and Opetationt-r includes 

10 seasonally adjusted Delta flow regimes designed to better maintain the functions of the estuarine 
11 habitat, and thus provide improved conditions for the covered fish species. 

12 

13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

36 

3.2.3.2 Physical Habitat Restoration 

A second major component of the conservation strategy for aqua fie re~ources'is the protection, 
~,,, "" 

enhancement, and restoration of habitats and natural communities t.hat support covered species. 
Habitat enhancement and restoration actions will involve Mt:b the re:,establishment of habitat in 
locations that historically supported such habitat and the creation of habitat on altered landscapes 
where no such habitat previously existed. Habitat enhancement refers to the improvement of 
ecological functions of existing habitat; habitat pfrltection refers to the preservation of existing 
habitat susceptible to changes in use by human activity. 

The habitat restoration conservation measures include commitments to restore natural habitats at a 
substantial scale. These actions will restote natural habitat mosaics and gradients to levels that have 
not been present in the Delta for at least 70 years. Specifically, these conservation measures will 
restore 65,000 acres of natural communities, including tidal wetland and associated estuarine and 
upland habitats distributed across the Delta, out primarily located within Suisun Marsh and the 
north Delta Cache Slough cqmplex. ~0As4iave been identified within the Delta and Suisun Marsh 
that are characterized by physical habitat conditions suitable for tidal marsh restoration 

TheROAs encomp~ss potential restoration areas that could support covered fish 
species that use lllairH.:h.annels, distributaries, and sloughs of the Sacramento, San Joaquin, and 
Mokelumne Delta and the channels and sloughs of Suisun Marsh. Within the 
floodplain and tidal restoration areas, at least 5,000 acres of riparian habitat restoration will be 
implemented. These consetvEttion actions will restore large tracts of Delta tidal marsh, estuarine, 
anqseasonal~oodplainhabitats of sufficient size and connectivity to substantially increase the 
extent ~fphysic~~ habitat for covered species (including cover, rearing habitat, nesting habitat, and 
foodresources) and,;improve overall food web productivity in the restoration areas and adjacent 
aquatic habitat. 

3.2.3.3 Measures to Address Other Stressors 

37 The conservation strategy for aquatic resources provides measures to reduce the direct and indirect 
38 adverse effects of other stressors on the ecological functions of the Delta and on covered fish species 
39 and natural communities. These other stressors include, among other factors, nonnative predators, 
40 localized low dissolved oxygen, and genetic issues associated with hatchery fish. 

41 Specific conservation measures to address these other stressors include actions to reduce predator 
42 levels through removal of predator habitat, such as submerged and floating aquatic vegetation and 
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1 abandoned structures and vessels, particularly in reaches important to juvenile salmonid migration. 
2 New nonphysical barriers are proposed to direct certain covered species away from areas that pose 
3 a high risk of predation and entrainment. Other measures include actions to increase dissolved 
4 oxygen in specific problem areas important to salmonid migration, and to develop new and 
5 expanded conservation hatcheries for delta smelt and longfin smelt for the purpose of establishing 
6 refugial populations. 

7 

8 

9 
10 
11 
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27 
28 
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31 
32 
33 
34 

35 
36 
37 
38 
39 
40 
41 

3.2.4 Developing the Terrestrial Resources Component of the 
Conservation Strategy 

The conservation strategy for terrestrial resources comprises a comprehensive program that 
protects existing functioning natural communities, restores new areas ofspecific natural 
communities, enhances the function of degraded natural communities for covered specieshabitat, 
establishes long-term management of geographically distributed conservatioJ\lands, and provides 
monitoring and adaptive management actions to measure and ensure success ofthe conservation 
strategy. The conservation strategy reflects well-established principles of conservation biology. The 
approach is designed to maximize opportunities to protect and restore natural communities 
sufficient to achieve the goals and objectives for the covered terrestrialspecies. The natural 
community ~measures include specific targetsfor habitat protection and restoration, including 

'% 

requirements relating to preserve size, habitateorridorsand linkages, and preserve management. 
"<:' 

Where the goals and objectives for a covered terr:~strial speCies may not be fully achieved through 
implementation of the natural community conservation measures, species-specific conservation 
measures have been included to ensuretbe species needs are being met. 

""""""" 

Because of the diverse species hab\~atrequirements and highly altered nature of the Delta, the 
covered wildlife and plant species ate distributed unevenly in the Plan Area, often in discrete, 
disconnected patches of habitat. A few of'the covered wildlife and plant species are distributed 
broadly across the Plan Area, but many of the covered wildlife and plant species are found only at 
the margins of the Plan Area orin discret~ portions of the Plan Area. For some of these species, the 
Plan Area only provides low-quality. or rliarginal habitat, while for others the Plan Area provides the 
key resources required for.conservatitm. Hence, the conservation approaches vary for the covered 
wildlife and plant species because of the large variation in the importance and quality of habitat 
conditions within the:Plan Area for these species. 

Each naturci'l community supports habitat for multiple covered wildlife and plant species, and the 
suite ofspecies'<lhabit<lts supported by some communities are similar. Conservation of each natural 
community is addl'"essed based on the specific spatial, temporal and structural attributes of those 
communities in relation to the needs of the covered wildlife and plant species. 

The conservation strategy includes measures to provide connectivity between areas that are 
important for sustaining and improving ecosystem functions and providing for the conservation of 
covered species. For some species and natural communities this increased connectivity will be 
achieved through large-scale restoration of aquatic communities, such as tidal habitats concentrated 
in the Delta and Suisun Marsh and associated riparian forest and scrub. For covered species that 
occur in terrestrial natural communities along the periphery of the Plan Area (e.g., San Joaquin kit 
fox, California red-legged frog), opportunities for increased habitat connectivity will be mostly 
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1 between existing and newly protected terrestrial habitat in the Plan Area and protected terrestrial 
2 habitat adjacent to the Plan Area (mostly associated with adjacent or surrounding HCPs and NCCPsl 

3 The geographic pattern of habitat protection and restoration in the Plan Area will result in a system 
4 of core habitat patches linked by ribbons of habitat along channels, sloughs, and floodplains. This 
5 approach can be thought of as a "node and network" approach. In habitat areas that covered species 
6 currently occupy, patches or "nodes" of protected and restored habitat will be established to address 
7 site-specific species needs. The Plan provides for large-scale protection and restoration of habitat 
8 along the channels, floodplains, and sloughs of the Delta and Suisun Marsh that "Yill provide a 
9 network of habitat connections between nodes of protected and restored core habitats. Steps to 

10 establish a connectivity network for covered species within the Plan Area will be informed and 
11 guided by the California Essential Habitat Connectivity project (Spencer et al. 2010). 

12 Many of the natural communities addressed by the BDCP share common characteristics that are 
13 related to spatial proximity on the landscape, shared ecosystem pt:Qcess (~exchanges of nutrients 
14 through daily tidal cycles or seasonal flooding regimes), and similarity of;habitat structural 
15 characteristics (~herbaceous versus woody vegetation}, and some are domJnated by human land 
16 use practices (~managed wetlands or For example, tidal freshwater 
17 emergent wetland, tidal mudflat, and tidal perennial aquatic natural communities are typically 
18 spatially contiguous along a tidal elevation gradient ;qndare linked through ecosystem processes 
19 such as energy and nutrient flows. Another example is the spatia1 distribution of grassland, alkali 
20 seasonal wetland complex, and vernal pool corrrplex communities that, within the Plan Area, are 
21 typically intermingled with each other to the extent that form a complex mosaic 
22 on the landscape. While grassland in the Plan Area cab in discrete patches that can be mapped, 
23 it is often intermixed with the alkaliseasonalwetland vernal pool 
24 On fine spatial scales, the Seasonal wetland communities are embedded as "islands" 
25 within a larger matrix of the gr'~ssland.natural cor11munity,~ aHtl-for t:l:H!-BDCP development" those 
26 areas were mapped as complexes of contmunities. 

27 3.2.4.1 Conservation Targets 

28 Conservation targets have been established for the natural communities and the covered wildlife 
29 and plant s.pecie.$ habitats they support. Conservation targets represent the extent and distribution 
30 of habitat to be protected, enhanced, and restored/created to achieve the biological goals and 
31 objectives. Under the monitoring program, the effectiveness of habitat protection, enhancement, 
32 restoration, arrd management actions will be assessed and potential adjustments to conservation 
33 actions can be iaentiffed to maintain or improve habitat functions over time (Section 3.6, Adaptive 
34 Mandgemeri.t(indMonitoring Program). The habitat conservation targets are intended to satisfy 
35 mitigation requirements associated with of covered activities on covered species 
36 and provide for the conservation of those species and their habitats. 

37 The process used to develop conservation targets for natural communities and the covered wildlife 
38 and plant species is presented in Figure 3.2-13. The information used to develop the conservation 
39 targets included the following elements. 

40 Current distribution and extent of each natural community within the Plan Area (Figure 3.2-3 
41 through Figure 3.2-12). 
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Distribution and extent of each covered species' modeled habitat located within the Plan Area 
(Figure 3.3-1 through Figure 3.3-60:}- in Section 3.3.5, Species Biological Goals and Objectives). 

Primary threats and stressors for each of the covered species (Appendix 2.A, Covered Species 
Accounts). 

Location of habitat areas known to be occupied by each of the covered species (Appendix 2.A, 
Covered Species Accounts). 

The distribution and extent of existing protected patches of each natural community and 
covered species habitat (Figure 3.2-3 through Figure 3.2-12 and Figure 3.3-1through 

Potential for increasing connectivity with conserved habitat areas adjacent to the Plan Area 
(from documents of HCP jNCCPs approved or under development for lands adjacent to the Plan 
Area). 

To establish the conservation targets, this information was evaluated for~ach ofthe following 
variables. 

Patch size and connectivity of each natural community witllother protected and unprotected 
natural community patches, and connectivity witb existing protected natural communities. The 
conservation targets were formulated to include large patches of 2onnected natural 
communities rather than small fragmentedfdisconnected patches. 

The extent of modeled habitat for covered species that is supported by each natural community 
within each of the conservation zones. The conservati()n, targets were formulated to include 
natural communities in locatiGns that support modeledhabitat for multiple covered species and 
exclude areas that do not support mode~£;d habitat for covered species or only a relatively small 
number of covered species, exceptwheni such patches are important for conserving a particular 
species or providing connectivity between larger natural community patches. 

The habitat value of patches of natural communities to covered species and the ability to 
maintain such hapitats into the fut~te: The conservation targets minimize protecting low value 
habitats (e.g., discoli.rfected or fragmented patches of grassland on levee slopes) and habitat 
areas att'i.S:k for futUre iosst&natural events (e.g., habitats on subsided lands that may be lost to 
future levee faiiU.resassociated with flood and seismic events). 

The pafcJ:t size and connectivity of each covered species' modeled habitat to other patches of 
modeled protected find unprotected species habitat within the Plan Area and habitat adjacent to 
the Plah Areci. The conservation targets were formulated to prioritize large patches of connected 
mOdeled habitat for each of the covered species rather than small fragmented patches, except 
where small patches may provide connectivity between larger patches. 

Location of important known covered wildlife species population centers and covered plant 
species occurrences. The conservation targets were formulated to protect a proportion of these 
habitat areas such that these populations and occurrences will be conserved. 

Proximity of modeled covered species habitats to known occupied habitats. The conservation 
targets were formulated to prioritize the protection of occupied habitats as well as currently 
unoccupied habitat areas connected to known occupied habitat areas such that, with 

Bay Delta Conservation Plan 
Administrative Draft 

3-20 
February 2012 

ICF 00610.10 

ED_000733_DD_NSF _00047377-00023 



Note to Reader: This is a revised working draft prepared by the BDCP consultants.-Jhis document is currently undergoing review by the Department of Water 
Resources with input from the Department of Fish and Game, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau of Reclamation and 
does not necessarily reflect the position of the state or federal agencies.-Jt is expected to go through several more revisions prior to being released for formal public 
review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of a revised version of this document 
during the formal public review and comment period.-_Responses will be prepared only on comments submitted in the formal public review and comment period. 

Conservation Strategy Chapter 3 

1 implementation of conservation measures, unoccupied habitat areas may become occupied in 
2 the future. 

3 Based on the evaluation of these variables for each natural community and covered wildlife and 
4 plant species, the conservation targets were established such that, once they are achieved, the 
5 largest and most significant patches of natural communities and associated covered species habitats 
6 remaining in the Plan Area will be protected. The rationale for how the natural community 
7 conservation targets address the conservation needs for each of the covered species is presented in 
8 Section 3.3.5, Species Biological Goals and Objectives. 

9 Actions that provide for the conservation of the covered species and their haJ:jftats i:nclude habitat 
10 protection, enhancement, restoration, and management. Conservation actions also include targeted 
11 species-specific actions, some of which reflect approaches identified in approved recovi:!ry plans and 
12 approved conservation plans that overlap with the Plan Area. 

13 3.2.4.2 Assembly of Conservation Lands 

14 Conservation lands include all areas ofland and water inBIJCPproteCted,resfored, and created 
15 natural communities in the Plan Area at full BDCP implerp.entation. Upon full assembly of 
16 conservation lands over the term of BDCP implementation coupledvyirh the continued operations of 
17 water facilities and management of habitats and other stressors conservation actions, all natural 
18 community and species-specific goals and objectives are expected. to be achieved. This section 
19 provides a discussion of the considerations associated with th.e assembly of conservation lands and 
20 guidance for selecting lands for conservation during itpplementation of the BDCP. Included are 
21 discussions conservation land assembly principles~-}-. existing protected lands and their 
22 relationship to conservation land assembly~. conservation actions that may occur outside the 
23 Plan Area7-,_and f4+the relationship between()ther regional conservation planning programs and 
24 the BDCP conservation strategy. 

25 3.2.4.2.1 Conservation t~nd Assembly Principles 

26 The following coriS@rvation land assembly principles describe considerations used to distribute the 
27 conservation. of naturalcomlt.unjties and covered species habitats among the -b£onservation i:.zones 
28 to ensm~; th'e greatest biOlogical benefits. These assembly principles provide guidance to the BDCP 
29 Implemehtation Office for selecting conservation lands. 

30 Protect, enhance, and restore the ecological diversity of natural communities and covered 
31 spedes habitats at the periphery of the Plan Area on lands most likely to accommodate future 
32 sea level rjse and less likely to be flooded as a result oflevee failures (i.e., terrestrial habitat 
33 conservation areas should be located where there is a low risk of future flooding). 

34 Maintain a range of contiguous ecological gradients and provide connectivity between 
35 estuarine/wetland and upland communities inside and outside the Plan Area. 

36 Design reserves to appropriately scale the ecological gradient and emphasize compatibilicy 
37 between restored natural communities and working landscapes (e.g., agricultural lands). 

38 Design reserves of sufficient size to ensure the intended conservation benefits for the target 
39 covered species. 
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1 Design reserves of sufficient size and configuration to ensure that they can be effectively 
2 managed given site constraints. 

3 Maximize connections between preserve lands within and outside of the Plan Area. 

4 Where possible, build onto existing preserves and management systems to increase 
5 management efficiency, connectivity and patch size. 

6 Protect the highest quality natural communities and covered species' habitats available 
7 consistent with the BDCP implementation schedule. 

8 The following concepts will be used by the BDCP Implementation Office to guidetJte design and 
9 timing of restoration actions and selection of sites for habitat protection and restor~tipn. 

10 During the BDCP near-term implementation period, focus restoration and enhancement of 
11 covered fish species habitats in north Delta locations to generate improvements in productivity 
12 consistent with continued operations of the south Delta SWP~,LCVP tHJ-m~;:»n.g-racJ 

13 Identify restoration areas and design actions to accommodate and integrate with CM-1 Water 
14 Facilities and Operation to optimize primary and second~ry productivity, spawning and rearing, 
15 and other aquatic functions that support covered species (i:e., allochthonous inputs, complex 
16 habitat, floodplain connectivity, more natural flow regimes). 

17 During the BDCP long-term implementation period, expand .the restoration and enhancement of 
18 covered fish species habitats to include the Mokelumne and San Joaquin River deltas to provide 
19 benefits to covered fish species found in each of those areas. 

20 Implement conservation measures for terrestrial and non tidal wetland communities and 
21 covered wildlife and plants inam(lnnerth!'lt complements the conservation strategies of 
22 approved and developing conservation p!ahsfor areas adjacent to and overlapping the Plan 
23 Area. 

24 Restore habitat in large patches to increase the likelihood of providing the desired levels of 
25 ecological function and to support large numbers of covered species. 

26 Strategically distribute restored and enhanced habitats throughout the Delta to minimize the 
27 risk oflo.~s Qfhabitpt benefits to catastrophic events in one part of the Delta, while maintaining 
28 the goals oflarge1cortnected preserve systems. 

29 DistribUte and design restored habitats to withstand potential changes in Delta conditions 
30 ascsociated With futdre sea level rise and changes in stream hydrographs. 

31 E>esign t:Id.al habitats to withstand effects associated with Delta levee failures. 

32 Restore suitable habitat in patch sizes that are equal to or greater than the patch sizes required 
33 to meet the ecological needs of the covered species, considering adjacent and connected habitats 
34 as appropriate. 

35 Juxtapose restored habitats with existing habitats to improve and maintain habitat corridors 
36 and connectivity among covered species habitats. 

37 Locate and design restored habitats to provide beneficial hydrodynamic effects on adjacent 
38 channel systems (e.g., increased tidal flows that may result in decreased bidirectional flow in 
39 upstream channels or provide greater mixing in adjacent channels). 
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Conservation Strategy Chapter 3 

1 
2 
3 

Locate and design restored habitats to create natural gradients in the Delta that historically 
transitioned from shallow subtidal aquatic habitats, to riverine floodplain habitats, and to 
transitional upland habitats (seasonal wetland, riparian, grassland). 

4 
5 

Design tidal marsh and seasonally inundated floodplain habitats to provide ingress and egress 
for covered fish species in a manner that avoids stranding or trapping of fish. 

6 
7 
8 

Locate and design restored habitats to minimize potential effects of other stressors that could 
degrade intended covered species benefits (e.g., effects of nearby diversions, discharges oflow
quality water). 

9 3.2.4.2.2 Existing Protected lands 

10 An important consideration in the assembly of BDCP conservation lands is the extent and 
11 distribution of existing protected lands that conserve natural communities Cl.nd covered spe'Cies 
12 habitats. The BDCP Protected Lands geographic information system [GIS) datase.t identifies existing 
13 protected lands within the Plan Area. The BDCP Protected Lands GIS dataJayer was generated using 
14 these public dataset sources, which were used to create Fig{lre 3.2-14.;., 

15 DFG Lands GIS data layer 2010 

16 California Protected Areas Database March 2009 .. 

17 Central Valley Farmland Trust 2009 

18 Yolo County Assessors Data 2009 

19 Yolo County Natural Heritage Program 2009 

20 Delta Parcels data created by DWR fQr SAIG 2008 

21 Delta Wetlands Program website 2008 

22 DWR ownership layer created for SAIC 2Q08 

23 Sacramento Bee 2008 

24 Wildlife Conservation Board 2008 

25 Greencinfo 2007 

26 Solano County Water Agency 2007 

27 CaSIL ConservationLands data layer 2005 

28 USGS Oil&. Gas Assessment Program 2003 

29 CA Public, Conservation and Trust Lands, v5.2 

30 Ownership information was collected and organized by County, County Assessor's Parcel Number 
31 Management Level, Management Agency, Alias (if known), Type (type of ownership), and 
32 Data Source attributes. Although the boundaries depicted within the data do not represent legal 
33 boundaries, they represent the best available information and were considered to be sufficiently 
34 accurate to guide development of the conservation measures for the system of conservation lands at 
35 a landscape level. 
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Conservation Strategy Chapter 3 

The data layer was created by overlaying source data on top of county parcel boundary data. Parcels 
identified as protected lands via source datasets were then attributed with the appropriate 
information. 

Based on the ownership information derived from the aforementioned sources, protected lands 
were grouped into three primary categories. 

Category h! Lands that are subject to irrevocable protection against a change in primary land 
use through local, state, or federal authority and with a primary management goal related to 
protection of ecological value. 

Category 2!i- Lands that are subject to irrevocable protection against a change in primary land 
use through local, state, or federal authority with a primary land management goctl assessed to 
be that of open space for mixed use in a manner that maintains ecol()'gical value. 

Category 3;.c Lands that are subject to irrevocable protection ~gainst a ch~?ge in primary land 
use through local, state, or federal authority. However, these lands are not managed primarily 
for ecological protection nor are they managed as open space formixed use in a way that 
maintains ecological value. 

Properties excluded from consideration included those owned hy_ tjle U.S. Department of Defense 
and city parks. Figure 3.2-15 illustrates a decision matrix that was applied to assign protection 
categories. 

The distribution of existing protected lands by conservation zone is presented in Figure_3.2-16. The 
extent of each natural community and the extent of coveredspecies habitat in each of the 
conservation zones is presented in Appendix 3.D, Natural Community and Covered Species Habitat 
Existing Condition. 

3.2.4.2.3 Relationship betw:~en other Regional Conservation Planning 
Programs and the BDCP Conservation Strategy 

25 Several regional conservation.plans have been approved in the vicinity of the Delta and others are 
26 being developed. These plans ate generally sponsored by local governments and special districts to 
27 address the mitigation and conservation needs of terrestrial and wetland wildlife and plant species. 
28 The regional conservation that overlap with the BDCP, listed in rank order of amount of 
29 physical ove.r:lap, are listed 

30 Sap Joaquin County ~~~~~~~~~~~~~~~~~~~~~L;"U'' 
' 31 East Contpa Costa County HCP /NCCP (approved) 

(in development) 

development)c 

32 

33 

34 
35 

Suisun Marsh H abita t £1.f!lli~!.llim!.J:::~>..ITYi!JUQ.!1.J:!!!!!JS~~El!Qf!J::.!ill!_ -Kt~~!tHH'I-~1± 

36 

37 

development) 

(in development) 

East Alameda County Conservation Strategy (approved) 

Bay Delta Conservation Plan 
Administrative Draft 

3-24 
February 2012 

ICF 00610.10 

ED_000733_DD_NSF _00047377-00027 



Note to Reader: This is a revised working draft prepared by the BDCP consultants.-Jhis document is currently undergoing review by the Department of Water 
Resources with input from the Department of Fish and Game, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau of Reclamation and 
does not necessarily reflect the position of the state or federal agencies.-Jt is expected to go through several more revisions prior to being released for formal public 
review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of a revised version of this document 
during the formal public review and comment period.-_Responses will be prepared only on comments submitted in the formal public review and comment period. 

Conservation Strategy Chapter 3 

1 The San Joaquin County HCP has the largest amount of overlap with the BDCP Plan Area with more 
2 than 300,000 acres ofland in common. The East Alameda County Conservation Strategy has the 
3 least amount of overlap with the BDCP Plan Area with less than 5,000 acres of land in common. An 
4 additional plan, the approved Natomas Basin HCP in Sacramento is adjacent to 
5 the Upper Yolo Bypass area that is included in the BDCP conservation strategy. Most of the BDCP 
6 wildlife and plant covered species are also covered or proposed for coverage by at least one of these 
7 other plans (Table 1-3). +.~+~~~.JJ.6-I-4;.QJ.4~Q....!;.~~;....t:.H~'**~H+-~~~I-!'l..Q~H'U.a+~-~~~~ 
8 
9 the BDCP. The geographic and species overlap with surrounding plans provides.an opportunity for 

10 collaboration and partnership in the implementation of conservation actions c;@mrnon to these plans 
11 and the 
12 

13 Opportunities exist for joint implementation of conservation actions for coverecf species a~d natural 
14 communities both inside and outside of the BDCP Plan Area. The BDGPlmplementation Office may 
15 partner with willing regional conservation planning sponsors to jointly implement conservation 
16 actions that complement each plan and provide economiesofscale and efficiencies. These 
17 partnerships would be guided by the following criteria;.~. 

18 The BDCP is responsible for the mitigation of 

19 __ The mitigation actions and the mitigation requirements of the BDCP must be additive to the 
20 mitigation obligations of other plans (i.e., BDCP mitigation canrtot supplant the mitigation 
21 obligations of other 

22 
23 
24 
25 
26 
27 

28 
29 
30 

31 

32 
33 
34 
35 

3.2.5 

Conservationactions implemeiited by another conservation program within the BDCP Plan Area 
on behalf of the B'DCP cou:lq be funded by the BDCP to cover the costs of initial implementation, 
long-t~rm mAnagement, long-term monitoring, and remedial actions. 
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1 Williams, R.N., P. A. Bisson, D. Bottom, L. D. Calvin, C. C. Coutant, M. W. Erho, C. A. Frissell, J. A. 
2 Lichatowich, W. J. Liss, W. E. McConnaha, P.R. Mundy, J. A. Stanford, and R. R. Whitney. 1999. 
3 Scientific issues in the restoration of salmonid fishes in the Columbia River. Fisheries 24(3):10-
4 :19. 
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8 CaSIL Conservation Lands data layer 2005 
9 Central Valley Farmland Trust 2009 

10 Delta Parcels data created by DWR for SAIC 2008 
11 Delta Wetlands Program website 2008 
12 DFG Lands GIS data layer 2010 
13 DWR ownership layer created for SAIC 2008 
14 Greenlnfo 2007 
15 Sacramento Bee 2008 
16 Solano County Water Agency 2007 
17 USGS Oil & Gas Assessment Program 2003 
18 Wildlife Conservation Board 2008 
19 Yolo County Assessors Data 2009 
20 Yolo County Natural Heritage Program 2009 
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Bay Delta Conservation Plan 
Review Document Comment Form 

Document: Chapter 3.1 and 3.2- Conservation Strategy (Clean Version) 

Name: Federal Agencies (USFWS, NMFS) 
Affiliation: 
Date: January 6, 2012 

= 
Page# Section Line# 

# ~ 
~ (.I 

e=l:t: = ~ e ~ 
0 < u 

l General NMFS 

2 Overall NMFS 

3 Overall FWS 

Comment Disposition 

Since many appendices referenced are not completed or available yet (BG&O, Comment noted. 
Adaptive Mgt, Apnx A, etc) a lot of additional info and time to review in detail 
will be needed for future revisions. 
This section is clearly incomplete, and is therefore difficult to review fully. It Comment noted. 
also relies on the biological goals and objectives, which have yet to be 
completed. Once those are done and described in this document, the 
conservation strategy section can be revised to clearly indicate how the 
conservation strategy and other BDCP actions aim to achieve the goals and 
objectives. 
This chapter is so deficient in information that it is difficult to do a thorough Sections 3.1 and 3.2 have been 
review. The Chapter needs to articulate, in detail and with adequate justification revised. 

and appropriate characterization, the specific steps to be undertaken to achieve 
conservation of the covered species and habitats, i.e. rationale for the 
conservation strategy. Logical links from action to species benefit must be made 
and must be shown to be verifiable, where possible. For example, they will need 
to describe how 65,000 acres of tidal marsh habitat was arrived at, and what, in 
particular this 65,000 acres will do? Further, how will these acres be achieved 
(timing, schedule, evolution of restoration through time, performance)? The 
same should be asked of each proposed conservation target. Until these details 
are provided, the draft Plan will be inadequate. 

ED_000733_DD_NSF _00047377-00032 



= 
Page# Section Line# Comment Disposition 

# ~ 
~ (.I 

e=l:t: = e ~ 
0 < u 

4 3-l 17 FWS We remind the BDCP process that BG&Os are still being worked on by a Comment noted. 
multiagency and stakeholder group and any associated modifications to the 
BG&Os would need to be incorporated into Chapter 3 and other portions of the 
document. 

5 3-3 3.1 3-9 FWS Provide references to the existing National Research Council reviews. Their Reference added 
Introdu reports should be available on the NRC website. 
ction 

6 3-3 20-21 Should read" ... using a modified version of the CALFED Bay ... " The Text revised as recommended. 
DRETRIP effort of 2009 did not follow the established DRERIP evaluation 
process. 

7 3-5 26-28 NMFS I would characterize the new isolated facility as having adverse impacts to The EIR/EIS for the BDCP 
certain aquatic species as well and not just limited to terrestrial species. One will contain an analysis of 

example to consider other then the adverse impacts to Sacramento basin effects to organisms that are 

salmonids is larval life stages of some species that may be prone to entrainment not covered species under the 

or impingement in the new facilities. Has there been an extensive review of the BDCP. Additionally, these 

native species that could be impacted by five large diversion facilities in this 
effects are potentially indirect 
effects to covered species, and 

section of the Sacramento River (not just limited to covered species)? as such are discussed in 
Chapter 5, Effects Analysis. 

8 3-5 6-9 FWS Suggest adding "limiting factors" to the list, i.e. could be nesting habitat, This bullet has been revised 
breeding or foraging habitat. and was decided to no longer 

list the specifics on what these 
measures include. 

9 3-5 13-19 FWS The way in which this is worded, it sounds as if the north Delta diversions will Text deleted. 
not be "covered" under the BDCP until they are operational. However, upon 
issuance of a permit, once construction breaks ground, impacts will be occurring 
to terrestrial species, so therefore, coverage will be needed under the BDCP for 
the north Delta intakes. It should be revised to reflect that the operations of the 
existing facilities will continue as regulated under the existing BiOp until the 
north Delta intakes are constructed and operational. This comment extends to 

2 
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other Chapters that have this similar language. 
10 3-5 19-20 FWS Need to discuss keeping the concept of adaptive limits in the document. This Text moved to Section 3.4 

was in this area of the original marked up version. 
11 3-5 3.1.1 8-12 FWS We recommend modifying the BG&O section once the current BG&Os guidance Comment noted 

document is completed. This document will provide clear definitions and 
explanations of BG&Os and their uses in the BDCP process. 

12 3-10 3.2.1.2 25-44 NMFS The interrelatedness of the different CMs is noted. However, the text focuses Text added to address the 
only on positive effects of the measures. The interrelatedness of measures also comment 

entails negative effects. This doesn't need to be dwelled upon, but should at least 
be mentioned in this section. 

13 3-10 34-38 NMFS The hydrodynamics due to tidal restoration are hypothetical and not certain to BDCP effects on flow are 
function as planned/hoped. The diversions in the North Delta however, are analyzed in detail in the Flow 

much easier to quantify and need to be factored into the anticipated greater appendix to Chapter 5, Effects 

"riverine flow" in Sutter and Steamboat sloughs. Reduced quantity of flow into Analysis. Chapter 5 

S&S may offset the benefits of tidal restoration effects on flow in these sloughs conclusions regarding flow 
effects have not yet been 

so a blanket assumption that flows will be more riverine cannot be made and fonnulated. When that 
should not be the conclusion in the rollup section. happens, this text will be 

revised as necessary for 
consistency. 

14 3-8 19-20 FWS Add habitat creation component. Habitat creation added here 
and on page 3-10 of the 
original document 

15 3-12 3.2.3.1 Figur NMFS This figure is not very helpful, and, when studied in conjunction with the text, is Narrative related to thefigure 
e 3- confusing. The pyramid implies that each level is based on the next-lower level, has been revised. 

11 but the text does not convey this. From the figure, it seems that analysis, 
synthesis, and evaluation inform the expected outcomes; those outcomes inform 
conservation measures; the CMs influence the BDCP G&O; those are the bases 
for global G&O. But this is not correct as the BDCP G&O should be developed 
AFTER global G&O have been identified (p 3-lllines 14-15). Also, from the 
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figure, it is not clear that #5 Monitoring type includes System, Compliance, and 
Performance Mechanistic. Perhaps a flow chart would better capture what is 
being explained in the text. 

16 3-8 32 FWS Add the word "implementing" after the word "from" Text revised as recommended. 
17 3-8 27-30 FWS Clarification: If the landscape and NC BGO's did not completely meet the Clarification added 

needs of the species, then specific objectives were developed. 
18 3-9 40 FWS Should it read 'The conservation measures ... " or "conservation strategy"? Should be "strategy" 
19 3-11 3 FWS Is "temporarily aligned" meant to mean 'commensurate'? Suggest replacing Text revised as recommended. 

those words with "commensurate". 
20 3-13 3.2.2 30 FWS Replace 'establishing' with 'established'. Text revised as recommended. 
21 3-17 General NMFS The introduction to the other components of this chapter (BG&O, Adaptive Text edited to reduce 

Mgt.) may be better placed within those sections so redundancy can be reduced redundancy 

to create a more concise document. This holds true for all chapters in this 
document, reduce redundancy when possible to make for a more concise and 
readable document. 

22 3-15 3.2.3. 6-10 FWS Provide a reference to the Login Chain documentation that has been developed Dalnn et al. 2010. Cited in 
through this process. These documents should be accessible and be able to be text and reference provided. 

found on the BDCP website as welL 
23 3-17 3.2.3. 34-36 FWS Salmonids will be affected by the intake screens. However, consider adding delta Delta smelt added as requested 

smelt as well to this sentence. Especially since they are considered to be the most 
sensitive species from exposure to the screens. 

24 3-19 3.2.3. 17-21 FWS Please confirm this assumption with the ICF terrestrial consultants (Rebecca Correct - most of the riparian 
Sloan and Ellen Berryman) that the riparian restoration will be within the restoration will be within the 

floodplain and tidal restoration areas. This may not always be the case, since floodplain and tidal restoration 

there is some percentage of the acres that will need to meet the individual areas, but some of the 

covered species needs that may not necessarily occur within those areas? restoration may occur outside 
these areas to meet species 
needs. 
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25 3-22 3.2.4 30 FWS Replace "appropriate outcome" with "ensure the species needs are being met" Text revised as recommended. 
Note: Page numbering in this 
table is off a bit. 

26 3-21 FWS Need to verify the accuracy of the information in this section with the TTT Confirmed with TTT. 
thru 3-
22 

27 3-23 3.2.3 Table FWS This table will need to be updated to reflect the most recent conservation strategy Table to be updated. 
thru 3- 3-2 developed by the Terrestrial Technical Team (TTT) which includes updating the 
24 conservation target acreages. 

28 3-23 3.2.3 Table FWS The last column in this table will need to be consistent with the information in Table to be updated. 
thru 3- 3-2 tables reported in the terrestrial section. There are other tables that report this 
24 same information. 

29 3-25 3.2.3 Table FWS See similar comments as provided on Table 3-2. This table will need to be Table to be updated. 
thru 3-3 updated to reflect the most recent conservation strategy developed by the TTT. 
3-28 

30 3-18 3.2.3.1 43 NMFS BGOs hasn't been used yet; introduce this acronym earlier in this subsection. Decided to not include this 
acronym. All "BGO" 
acronyms have been removed. 

31 3-17 37 The section on water facilities and operations highlights potential positive Text added to identify and 
thru thru 3 outcomes of dual conveyance but totally glosses over the negative impacts of discuss the issue 
3-18 having large new diversions in the Sacramento River. Maybe it is ok to put the 

positive spin or wishful thinking into the intro section but I certainly hope this 
tone doesn't get incorporated into the FX analysis and Roll up as we have seen 
happen in the past where every action ended up benefitting every species which 
is not really a plausible outcome. This same criticism on the positive spin holds 
true for the Habitat Restoration and Other Stressors sections. 

32 3-28 3.2.3 3-4 FWS Enhancement too? Need to be consistent with terminology. Sometimes creation "enhancement" added as 
is left out and assumed to be within the restoration component. In this case requested 
creation was mentioned and enhancement was left out. 
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33 3-20 3.2.3.2 4-7 NMFS Line 4: Remove "s" from "conjunctions"; reword line 6-7 ("as well as restore Text revised as recommended. 
and make more reliable the water supply"). 

34 3-30 20-22 FWS Suggest that this bullet be revised to read: Restore suitable habitat in patch sizes Text revised as requested 
that are equal to or greater than the patch sizes required to meet the ecological 
needs of the covered species, considering adjacent and connected habitats as 
appropriate. 

35 3-31 3.2.4.2. 28-35 FWS The concept of implementing conservation outside of the Plan Area and Conservation actions outside 
3 expanding the Plan Area during implementation will need to be discussed further the Plan Area are no longer 

with the permitting agencies. This issue has been elevated with management being considered. 

within the lead agencies and should be discussed further. 
36 3-24 12-15 NMFS We haven't seen a recent version of Appendix A- Covered Species Accounts. Yes. Should have been 

Is this a document we will be seeing in the near future? reviewed already. 

37 3-26 Table NMFS Wouldn't sturgeon species be included under the tidal natural community? This table has been revised 
3.2.1 and sturgeon species have 

been included. 
38 3-35 3.2.4.2. 1-7 FWS More context should be provided on the efforts that BDCP is going to coordinate The relationship of BDCP 

and 3- 4 with the adjoining HCPs and the fact that several of the counties are working with neighboring HCPs is 

1&2 with the applicant to address their issues with the BDCP? What is the status of primarily addressed in Chapter 

these on-going efforts? 1. No formal agreements have 
yet been formulated and none 
are, as yet, clearly needed. 

39 3-30 3.2.4.2. 22-6 NMFS The GIS sources need better descriptions, or complete references in the Editors and GIS staff are 
Thru 3- 2 "references" section. It is often not clear what data was actually used and aware of this and will be 

31 therefore what quality that data provided. As an example, "Sacramento Bee addressing. Editors need to 

2008" indicates a source of data, but not what type of data, its heritage, or what it confirm that these sources are 

shows; the Sacramento Bee could be a source of information to produce all cited correctly in the 
references; if not, accurate 

numerous GIS datasets unrelated to BDCP. citation data must be secured 
from SAIC. 

6 

ED_000733_DD_NSF _00047377-00037 



Bay Delta Conservation Plan 
Review Document Comment Form 

Document: Chapter 3 Section 3.1 and 3.2 
Name: State Combined Comments 
Affiliation: 
Date: 12/19/2011 

Comment Page Section Line# Comment 
# # # 

1 General There is a lot ofredtmdancy in the topics discussed in Sections 3.1 and 3.2 and likely 
with sections that have not yet been revised/reviewed. For example, a discussion on 
biological goals and objectives is provided in sections 3.1.1, 3.2.1.3, and 3.2.3.1. 
Similarly, the concepts surrounding adaptive management are contained in text in 
sections 3.1.3.1, 3.1.3.3, 3.2.1.1, 3.2.3, 3.2.3.1.1. In addition, both G&O and AM 
have stand alone section in Chapter 3 (sections 3.3 and 3.7, respectively). This is an 
unnecessary duplication of text that makes section 3.1 and 3.2 somewhat confusing 
and too lengthy. All that is needed in section 3.1 is a brief introduction to the main 
elements of the Chapter. Move and consolidate redundant text into relevant sections. 

2 General This is a document wide general comment referring to the co-equal goals. The Delta 
Reform Act of2009 refers to the co-equal goals as "providing a more reliable water 
supply for California and protecting, restoring, and enhancing the Delta ecosystem 
(Public Resource Code 29702(a)). In this document "providing a more reliable water 
supply" is referenced 10 different times in 10 different ways, leaving the meaning 
vague and open to interpretation. 
Suggest clearly defining and then use consistently throughout the document. 

3 3-iii Acrony NA Add "BGOs" to the acronym list (mentioned first on page 3-18), ESA (pg 3-1). 
ms Recommend a global check for acronyms in this section. 

4 3-1 3.1 16 Insert the word "restored" before "water". Delete word "improvement" Insert 
"improved" after "and" Line will read: "restored water supply and improved 
reliability." 
This revised language is consistent with the Planning Agreement goals for water 
supply and should be used for consistency. These phrases should be defined and used 

Disposition 

Redtmdancy reduced or 
section moved as 
appropriate. 

Have revised text to be 
consistent in the 
description of these co-
equal goals. 

Decided to not include this 
acronym. All "BGO" 
acronyms have been 
removed. 
Text revised as 
recommended. 
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consistently throughout the BDCP. See comment #2. 
5 3-1 3.1 28 Replace the word "improving" with "restoring" Text revised as 

recommended. 
6 3-1 3.1 39 to This text is out of place. These concepts will have/should have been made in Chapter Text omitted as 

to 3- 13 1. Not necessary to repeat in the intro to Chapter 3. Delete text recommended. 
2 

7 3.1 General cmrunent. Since this section is the introduction for the Conservation Strategy Paragraph added to reflect 
two concepts should be introduced: 1) the Conservation Strategy reflects measures the comment. 
that will be obligation to offset take associated with the covered action and additional 
measures that will not be the obligation of the pennittees but which were included to 
further the restoration and recovery of delta ecosystems and covered species and 2) 
the Conservation Strategy is a comprehensive suite of actions that have been 
developed to offset the impacts of all of the covered actions whether permitted 
through section 7 or 10. 

This comment isn't aimed at dividing the conservation measures into two groups. 
Except for the new water facilities and operations of the SWP/CVP projects, the 
responsibility for implementing (or funding the implementation) of the remaining 
conservation actions will likely be the responsibility of the permittees as part of 
mitigation obligation to offset take and the State/federal govennnents contribution to 
the conservation/recovery of covered species. The purpose of this comment is to 
request that text be added to set the stage for recognition that the conservation strategy 
was developed as one comprehensive suite of actions that will serve both the 
requirements of mitigation and contributing to recovery. How this gets divided 
financially is not the focus of this chapter. 

8 3-3 3.1.1. 36 Here would be a good place to introduce the acronym "BGOs", or introduce it on page Decided to not include this 
3-18, line 32. acronym. All "BGO" 

acronyms have been 
removed. 

9 3-3 3.1.1 39 Delete words "should be" and insert "have been developed to provide" Text revised as 
recommended. 

10 3-3 3.1.1 40 To avoid confusion, edit the sentence to read: When possible, biological objectives Text revised as 
have been developed to provide quantitative targets and state a timeframe to achieve recommended. 
the desired outcomes. 
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11 3-4 3.1.2 38 Description of Landscape-scale conservation measures is too narrowly defined- Text edited to include 
focused on hydrology. This write-up is also not consistent with the definition of other general topics, 
Landscape Goals and Objectives presented on the same page beginning at line 10. similar to the Landscape 
What about methyl mercury action? Concept sounds good but do the words match the goals and objectives 
reality of the Conservation Strategy? Guessing this is leftover text from SAIC. section. 

12 3-5 3.1.2 14-19 Delete text beginning with the word "Operations" ..... to end of paragraph. These Text revised as 
definitive statements are not necessarily true. recommended. 

13 3-5 3.1.2 20-31 This text is better suited to introduction of Section 3.4. Delete and merge Text omitted as 
recommended. 

Text to be inserted into 
Section 3.4. 

14 3- 3.1.3.1 Review, consolidate, eliminate redundancy with other sections Removed some 
5/6 redundancy, and suggested 

that a portion of the text be 
moved to Section 3.6 

15 3-6 3.1.3.2 31 Delete "entrainment declining" Entraimnent may actually increase over currently low "Entrainment declining" 
numbers as populations increase. A better example should be used to illustrate the deleted. Appropriate 
point about monitoring habitat constituents. examples added. 

16 3-5 3.1.3 Why is this a separate subsection in the introduction to Conservation Strategy. It is a This is an important 
concept that should be mentions in 3.4 and other section but does not warrant this component of the 
much text in section 3.1. Also text is redundant with AM text. Delete and/or move to conservation strategy and 
more appropriate section needs to be introduced 

here. However, text has 
been reduced or moved to 
Section 3.6, as appropriate 

17 3-7 3.1.3.3 11 Recmmnend using consistent language with page 3-15 "Forseeable, and unforeseen Text revised as 
and rare events". recommended. 

18 3-8 3.2.1 35-40 The discussion about species-specific measures suffers from the same problems as the Have revised this text to 
landscape measures, discussed above. The words sound Ok but don't really align well better reflect the BDCP 
with the BDCP Conservation Strategy (seems like they are concepts SAIC copied Conservation Strategy. 
from some other HCP). The example provided for a species-specific conservation 
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action is CM 5 Seasonally Inundated Floodplain habitat. The text indicates this 
measure provides benefits for "several covered species" Is this species specific? 
Wouldn't this action be better characterized as a Landscape scale action? Also CM5 
is Not identified as a species specific measure on page 3-5, lines 6-9 (only OS 
measures identified as species specific) This framework model should really be 
reevaluated to see if the proposed conservation strategy really fits. It was arbitrarily 
drafted by SAIC so if it really isn't the correct way to categorize the BDCP action 
then change the text.. 

19 3-9 3.2.1 8 " ... improve existing habitat functions ... " Text revised as 
recommended. 

20 3-9 3.2.1.1 Adaptive Management, again. Delete, merge, and reduce redundancy, as appropriate. Text deleted, cross 
reference to Section 3.6 
inserted. 

21 3-10 3.2.1.1 7 Suggest that the word "strong" be removed from this sentence. Text revised as 
recommended. 

22 3-10 3.2.1.2 12-18 The near-tenn and long-term implementation periods need to be described in number Text revised as 
of years rather than a specific year. Near-term as a 15-year period rather than stating recommended. 
2025. 

23 3-10 3.2.1.2 35 Reconunend defining "tidal prism." Definition added. 
24 3-11 3.2.1.3 Biological goals and objectives, again. This text is better suited to section 3.3. Delete, This section is discussing 

merge, and reduce redundancy, as appropriate. Also, text reads as if this an approach the relationship with the 
that "should" be taken and not the approach that "was" taken broader global goals and 

objectives, which was not 
discussed above. However, 
text was added to clarify 
the intent of the discussion, 
and other text wash 
changed to past tense, were 
appropriate. 

25 3-11 3.2.1.3 12-13 Delete "monitoring metrics were assigned to assess the effectiveness of conservation Text omitted as 
actions toward achieving the biological goals and objectives. Remnant text. recommended. 

26 3-13 3.2.2 36 An argument was made earlier that current Delta watercourses aren't natural. Text revised as 
Reconunend calling this bullet "Landscape features" if that's what was meant. recommended. 

27 3-14 3.2.2 5-9 Seriously consider whether these tables are appropriate for this section and their Tables are appropriate as 
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format. they set the stage for the 
benefits of natural 
cmrununity restoration. 

28 3-15 3.2.3 16-21 Revise intro. 1st sentence is a restatement of the purpose of the BDCP and the second The first sentence was left 
sentence jumps to engagement of independent scientists. as is, because it deals 

specifically with the 
aquatic portion of the Plan, 
and not the entire Plan. 
The second sentence was 
modified to introduce the 
bullets that follow. 

29 3-16 3.2.3 2 Add serial comma before "and". Text revised as 
recommended. 

30 3-16 3.2.3 10 Suggest that the following change: A number of covered species under the BDCP Text revised as 
have limited ability to adapt to rapid chanKes caused by human activities. recommended. 

31 3-17 3.2.3 1-6 The statement that adaptive management is essential to successful conservation should Text was modified to say it 
be qualified; it is not essential to all conservation efforts. Qualifications should be is a key component of the 
added to recognize that not all conservation measures will need to be adaptively BDCP rather than 
managed. essential. 

32 3-17 3.2.3 10-17 Delete text. Dangerous to state that the existing system is "fundamentally flawed." Text omitted as 
There is no guarantee that the system will change. This text should be revised or recommended. 
deleted. 

33 3-17 3.2.3 19-20 Delete word "achieve improvements" Insert "restore" before "water" Change Text revised as 
"supply" to "supplies" Insert "and" before "reliability". These edits are required to be recommended. 
consistent with the BDCP Planning Agreement stated goals for water supply. 

34 3-17 3.2.3 39 Check this number: 75,000 acres is not consistent with the rest of the document such Have revised text based on 
as 3.2-1 current numbers. 

35 3-18 3.2.3 18-20 Delete "While" Capitalize "T' in "these" Delete "are not related directly to water Text revised as 
operations or habitat restoration activities they". Also, delete "significant"; this is yet recommended. 
to be determined. 

36 3-18 3.2.3 26-29 Delete. Redundant and unnecessary at the end of this section Text omitted as 
recommended. 

37 3-18 3.2.3 32- Biological goals and objectives -redundant Text deleted. 
43+ 
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38 3-19 3.2.3.1. Adaptive management - redundant Text deals with the 
1 relationship with the 

conceptual models in the 
adaptive management 
program, which was not 
discussed previously. 
Reference to Section 3.6 
was added. 

39 3-20 3.2.3.2 33-34 Doesn't the BDCP propose to close the DCC during the entire emigration period? No. This would entail the 
This statement could be clarified. use of nonphysical barriers 

to deter fish from entering 
the DCC. Have clarified 
text. 

40 3-21 3.2.3.3 22 Earlier in the document, the authors acknowledge that habitat is a species specific While habitat is a species 
concept (page 3-16), here, it appears that the authors are not focused on individual based concept, habitat 
species but rather on multiple species or communities. In this section the authors refer restoration targets multiple 
to physical habitat restoration as ecosystem restoration by including both physical and species, each of which may 
biological changes to the aquatic landscape. Terminology may be inconsistent within benefit in different ways to 
this document. the restoration actions. 

This section is discussing 
physical habitat restoration 
not species-specific needs. 

41 3-21 3.2.3.3 30-44 The acreages provided for various restoration efforts are decoupled from any effects Have revised text based on 
analysis that might justify them. It is assumed that the justification for these acreages current numbers. 
is included elsewhere; authors may want to consider referencing those justifications 
are provided. 

42 3-22 3.2.3.4 7 Instead of saying "genetic issues in hatchery fish" suggest changing language to Text revised as 
"genetic issues associated with hatchery fish" since the issue with hatchery fish is recommended. 
more related to a decrease in genetic diversity when spawning with wild salmon. 

43 3-26 Table Reconsider format. Tables were deleted. 
3.2-1 

44 3-26 Table Valley Suggest including the western yellow-billed cuckoo in the Covered species column. Western yellow-billed 
3.2.1 /Footh cuckoo added in the 

ill Covered Species column. 
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riparia 
nrow 

45 3-27 3.2.4.1 Table California Tiger Salamander should be listed under the Vernal Pool Complex Natural California tiger salamander 
3.2-1 Community. has been added. 

46 3-28 3.2.4.1 Table Why are some species in bold and others not? Suggest just having all species in the Table has been revised and 
3.2-2 table in bold was decided to not have 

species in bold. 
47 3-34 3.2.4.2. 34-36 This sentence is inaccurate. The areas won't be incorporated in to the Plan Area. Text revised as 

3 They will simply be areas outside of the Plan Area that are used to satisfy the recommended. 
conservation strategy. By saying they will be incorporated into the Plan Area, it gives 
the impression that the Plan Area will increase to include those areas. 

Under NCCP A, the conservation of covered species must occur in the Plan Area. This 
is not to say that actions can not be taken outside the Plan Area, but DFG must be able 
to make findings based on actions in the Plan Area. 
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